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Method and apparatus fbr recording a signal 



10 



The invention relates to a method and apparatus fiir recoiding a signal and in 
particular to a system for recordiiig a signal coniprising a recording discontinuity. 



The last decade has seen a significant increase in the use of digital techniques 
for bioadcastuig of contmt signal sudi as radio or television signals. For example, in the last 
decade a standard has been developed for Inoadcasting of digital radio known as Digital 
Audio Broadcasting (DAB). Siniilarly» a new standard for broadcasting of television has been 
developed known as tfie Digital Video Broadcasting (DVB) standard. 
15 Ihe use of digital broadcasting techniques have allowed new functionality 

including for example interactive TV comprising applications associated with the transmitted 
signal. 

An example of a standard aimed at providing additional functionality and 
allowing for associated applications is known as die Multimedia Home Platform (NfHP) 

20 standard. MHP defines a generic interfece between interactive digital plications and the 
terminals on which those applications execute. This interfece decouples diff^ent provider's 
plications fix>m the specific hardware and software details of different MHP terminal 
irnplementations. It enables digital content providers to address all types of terminals ranging 
fiom low-end to high-end set top boxes, integrated digital TV sets and multimedia PCs. The 

25 MHP ^rtends the existing, successfiil DVB open standards for broadcast and interactive 
services in all transmission networks including satellite, cable, terrestrial and microwave 
systems. 

However MHP has been developed for broadcasting purposes and this has 
resulted in a number of disadvantages associated with recording of programmes or signals 
30 having associated MHP applications. Accordingly, work is currently ongoing in standardising 
extensions to MHP which aim at increasing performance and fimctionality when recording 
MHP video and associated applications. 
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As the MHP standard was designed fbr broadcast many of the issues related to 
storage were not taken into account One such issue relates to timing information in relation 
to events in e.g. a video stream* An event nimy for example be a new scene in a fOnoL 

Timing information used in MHP consists in the play back time which in MHP 
is referred to as Nomial Play Time (NPT). NPT is a continuous time line which is associated 
with the signal throughout the duration of video sequence (e.g. a television programme). The 
NPT is thus a real time indication running for the entire duration of the video sequence. As 
the NPT refers to ttie progress in actual time of the playback of the program, a playbadc at 
e.g. twice the normal speed (durii^ fest forward) results in the NPT progressing at twice the 
normal rate. 

During a normal broadcast, the playback rate does not change and it is 
ferthermoro not possible to jxaoap to a different location in tihe video section. However when a 
signal is recorded, it becomes possible to access flie video sequence in a random manner. For 
example, it may be desirable to jump to a particular time in the progiam or to skip forward 
during commercials orto watch replajis in a sports event 

However, MHP only provides the possibility to junap in relation to the 
playbadc tune by perfenning relative junq[)s in the NPT time. Thus, a program may jump 
forward by e.g. 25 minutes relative to the current play back position but cannot junqp to an 
absolute location sudb as 1 hour into the programme. This is aoceptd>le in many cases 
ti&e NPT may be a continuous time line running throughout a video sequence. However, if a 
recorded video sequence comprises a gap in the recording, the NPT of the recorded video 
sequence will deviate fiom that of the original video sequence. 

For exaniple, if a video sequence comprises three sections each often minutes 
duration, the third section will start at an NPT of 20 ncunutes. Howev^, if only the first and 
third sections are recorded, the recorded third section will start at a recorded NPT of 1 0 
minutes rather than 20 minutes. Thus, if an MHP qyplication comprises a jump to the third 
section midway through the first section, the relative jump will be set to 15 minutes. 
However, this relative jun^ will cause the application to jump to the end of the recorded 
third section rather than to the beginning. Thus, MHP is not suited for discontinuities in 
recordings. Such, discontinuities may for example result from pauses in a recording or fix)m 
an editing of a video sequence. 

MHP is fiirthermore based on the Java platform. Java is a programming 
language which is interpreted during runtime and provides a conqplete set of platform 
independent libraries fbr developing fully-fledged multimedia applications. 
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Audio and video playback oonlrol in Java is based on the Java Media 
Fcamewoilc This is a hliraiy of fimctions that allows for platfonn independent control of 
playbadc- and capture of audio and video. When sionge is added to MHP» the control of 
playback will be perfoimed through the Java Media Fkamewoik. The unplementation of the 
S Java Media Fnunewoik for MHPwiU use the NFTofMHP as die li^^ 
pli^adc of die audio and video. 

The Java Media Framewoik has several functions that allow an qiplication to 
jump to a location in an audio or video sequence, niese functions are all based on the 
position m the playback time (the NPT time) of the content Hence these fimctions may suffer 
10 the same problems as highlighted above when a recording comprises a discontinuity creating 
a differrace between the NPT of the orignial signal and of the recoided signal 

As a fbrlfaar example^ MHP also comprises functionality for an MHP 
application responding to particular events in the content For example, an MHP application 
can be designed to respond to a news item change in a current aflkira pmg mmnift nr ^ goal in 
IS a sports match. The mechanism used to trigger an application when such an event occurs is 
based on using stream events which are descriptors carrying information related to the event 
and to the timing of the event in die video. The time indication is based on NPT. As an 
CTcaniple, a stream event may indicate a goal occurring 25 minutes into a match by 
comprising a value of the NPT corresponding to 25 minutes into the video sequence 
20 (assuming tiiis starts at the start of the match). Thus, applications using stream events are also 
sensitive to recording discontinuities resulting in different NPTs of the original and the 
recorded video sequences. 

Hence, an improved system for recording would be advantageous. 

25 

Accordingly, the Invention preferably seeks to mitigate, alleviate or eliminate 
one or more of the above mentioned disadvantages singly or in any combination. 

According to a first aspect there is provided an apparatus for recording 
comprising: means for receiving a source signal having associated first play time 
30 information; means for generating a recorded signal from the source signal; the recorded 
signal comprising a recording discontinuity with rospect to the source signal; and means for 
geuei^Uing second time infisrmation for tiie recorded signal in response to the first play time 
information and the rocording discontinuity. 
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The invention naay specifically allow for second time information which is 
appropriate for applications and functions dependent on timing information for the recorded 
signal. The second time infomiation may allow for suitable time information to be generated 
fi[om the first play time information by compensation for a timing gi^ associated with the 
recording discontinuity. The invention may thus allow for and/or facilitate applications and 
actions requiring timing information despite timing information being afiected by a recording 
discontinuity. Specifically^ the invention may allow for tuning indications or events related to 
tiie first play time information to be i^ypropriatdy refinenced to timing information for the 
recorded signal. Thus the mvention may allow for recording discontinuities to be introduced 
to a recording process without disrupting or unacoeptably affecting algorithms and fimctions 
dependent on timing information. 

The recorded signal and/or &e source signal may preferably conqprise a video, 
audio and/or multimedia data stream. The recorded signal and/or the source signal may 
fhrfher conqprise additional data including qyplication data or description data associated with 
a content signal of foe signals. 

The invention may for example be applied to a recording of a broadcast source 
signal or to an editmg process of an aheady stored signal. In an editing process, the stored 
source signal may be edited and foe resukmg signal may be stored (or recorded) in addition 
to or instead of foe originally stored source signal Ibe second time infomiation maybe 
stored sqpaiately or tog^er wifo a content stream of foe signaL For exaiople, foe second 
time information im^ be stored in a separate file or may be embedded in e.g. a video data 
stream. 

According to a fbature of foe invention, foe second time information comprises 
maricers indicating events in the recorded signal. Madcers may for exsaaaplc be indications 
associating an occasion in a content signal of the source signal to a time indication for the 
recorded signaL For example, a new scene of a video sequence may be associated wifo a 
specific NPT for foe recorded signal. The markers are preferably stated in a separate file 
which may be stored wifo foe recorded signal. This allows fcxr a very flexfole and simple 
mefood for relating timings and events which is suitable for use by applications and functions 
performed on foe recorded signal during play back. The markars may be determined by e.g. 
content analysis of foe content signal or by detection of a change in characteristics of the 
content signal (e.g. scene change). 

According to anofoer feature of foe invention, foe second time information 
comprises a play list comprising foe madcers. A play list allows for a particularly suitable 
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implementation where timing information for tiie reooided signal may easily and flexibly be 
used by qyplications and fimctions. 

According to another feature of the invention^ the second time information 
conaprises event descriptors. An event descriptor may for example conq>rise or consist in a 
S stream event An event descnptm may comprise an association between an event related to 
tiie source signal and a time indication. For example, an event descriptor inAV^ring that an 
application should be executed at a given time instant may conxprise an identification of die 
application and an indication of die NPT of the recorded signal at which tiiis is to be 
executed This allows for a simple and flexible implementation allowing applications and 
1 0 fimctions to perform timed operations on a recorded signal despite tiiis con^rismg a 
recording discontinuity with respect to the source signal 

According to anotiio: feature of the mvention, the means for generating the 
second time information is operable to g^erale time information of the event descriptors by 
modifying time information of event descrqstors associated with the source signal. 

Frequentiy source signals comprising a content signal also comprises ev^ 
desCTiptors such as embedded indications of applications and an associated execution time. 
These stream events may advantageously be included in the second timing information by 
generating corresponding event descriptors whmin flie execution time is modified to tiie 
corresponding timing of the recorded signal. This allows for tiie fimctionaUly associated with 
20 event descr^tors in the source signal to be maintained for die recorded signal despite the 
recording comprising a recording discontinuity. 

According to another feature of the invention, the means for generating die 
second time information is operable to generate the time information of the event desc^ptors 
by compensating the time information of event descriptors associated wifli the source signal 
25 by a time gap associated with the recording discontinuity. 

For example, any timing indications related to events following a recording 
discontinuity may simply be reduced by a value equal to the time gap of the recording 
discontinuity. This allows for a particularly low conq>lexity and feciUtates implementatioa 

According to another feature of the invention, time information of the event 
30 descriptors conqjrise relative time information associated with a play time line. Hence, the 
invention may allow for event descriptors comprising relative time indications to be 
transferred to a recorded signal having a recording discontinuity. 

According to another feature of the invention, the apparatus for recording 
furthK comprises means for extracting the event desmptors associated wifo the source signal 
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fixnn a transport signal comprising the source signal. This allows for an inqylementation 
wherein event descriptors of the source signal may be retained for the recorded signal. 

According to another feature of the invention, the event descriptor comprises a 
stream event comprising information for triggering an application. This allows for a recorded 
5 signal having a recording discontinuity to naaintain triggering of applications at tibe 
appropnato time instants. 

According to anotiier feature of tiie invention, the first play time information 
CQmprises a first play time line and die means for generating the second time information is 
operable to generate a non-continuous play time line associated with the recorded signal and 
10 having a time discontinuity corresponding to the recording discontinuily. 

Specifically, the first play time line and the non-continuous play time line may 
be real time play time lines such as NPT time lines. A non-continuous play time line noay 
allow for all die relative and absolute time indications associated witii the first play time line 
to be directly suitable for the non-continuous play time for the recorded signaL Hence, 
IS existing time xeforences may be used for a recorded signal having a recording discontinuity. 
The non-continuous play time may singly comprise a g^ corresponding to a time gap 
associated with the recording discontinuity. 

Preferably, tbte source signal and the recorded signal comprise Multimedia 
Home Platform QAHP) data and/or Digital Video Broadcast (DVB) data. 
20 According to a second aspect of the feature of the invention, tiiere is provided 

a mediod of recording comprising the steps of: receiving a source signal having associated 
first play time information; generating a recorded signal fix>m die source signal; the recorded 
signal comprising a recording discontinuity with respect to the source signal; and generating 
second time informati<m for the recorded signal in response to the first play time infonnation 
25 and the recording discontinuity. 

These and other aspects, features and advantages of the invention will be 
apparent from and elucidated with reference to the embodiment(s) described hereinaQer. 



30 An embodiment of the invention will be described, by way of example only, 

with reference to the drawings, in which 

FIG. 1 illustrates a DYE source signal 101 couspnsing a TV programme; 
FIG. 2 shows a block sdiematic of an apparatus for recording in accordance 
with an embodiment of the invention; and 
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FIG. 3 shows ail example of a recorded sigoal in accordance with an 
embodiment of the inventioiL 



S The foUowmg de8crq[rtion focuses on an enabodiment of the mvention 

applicable to a recorder for recording a source signal comprismg Multunedia Home Platfomi 
(MHP) dataimd Digital Video Broadcast (DVB) video data. However, it will be appieciated 
that Ihe invention is not limited to this appUcation but may be applied to many other signals 
and standards as for exanqsle the DASB standard in the US. 
^0 The preferred embodiment will m the followmg be described with reference to 

an exemplary source signal comprising a video sequence in the form of a television 
programme beu« broadcast in accordance with the DVB standard. FIG. 1 illustrates a DVB 
source signal 101 con^rismg a TV programme, to the shown example, the source signal 101 
comprises four consecutive sections 103, 105, 107, 109. For example, the TV programme 
15 may be a sports programme showmg highligjits of four football matches with each section 
comprising one match. 

The source signal has associated play time information in the form of a 
NormalPl^Time(NPT) 111 wMch is a continuous timelme running for the duration of the 
programme. Thus, in the example section 1 103 starts at an NPT of 0:00 (in hoursminutes 
20 foratiat), section 2 105 starts at an NPT of 0;10, section 3 107 starts at an NPT of 0:20, section 
4 109startsatanNPTofO:30andtheprograDamaieend8atanNETof 0:40. 

FIG. 2 shows ablock schematic of an apparatus for recording in accordance 
with an embodiment of the invention. 

The recorder 200 comprises a receiver 201 for receiving the source signal 101 . 
25 In the preferred embodiment, the receiver 201 is a DVB radio receiver operable to receive a 
broadcast in accordance with the DVB standard hnplementation of DVB receivers is well 
known in the art and will for brevity and clarity not be described in more detail. 

In other embodiments, the receiver 201 is operable to receive the source signal 
101 ftom other means and specifically the receiver 201 may be operable to receive a source 
30 signal 101 from local or remote storage means. In some embodiments, the receiver 201 may 
be operable to receive the source signal 101 from the same storage means which is used for 
storing the recorded signal. The recorder 200 may thus be an editing apparatus. 

The receiver 20 1 is coupled to a recordmg controller 203 which controls the 
recorder 200 and in particular controls the recording process. 
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The itcoiding controller 203 is coupled to a storage medium 205 ^ch is 
qperable to store a signal being recorded. The storage medium 205 may be any suitable 
means for storing signals including fi>r example solid state memory, optical storage mediums 
(such as recordable Compact Discs or Digital Versatile Discs) or magnetic storage means. In 
tibie preferred eooibodiment, the storage medium 205 is implemented as a hard disk operable to 
store digital data. 

The recording controller 203 is fiirthermore coupled to a user input 207 which 
enables a user of the recorder 200 to control the fbnctionality of the recorder 200. 

The lecoiding controller 203 is qperable to generate a recorded signal fiom die 
source signal 1 01 in response to user inputs. In a simple embodiment, the user inpvA may 
simply consist in starting, pausing and stopping a recording. In this case, the recording 
controller 203 will generate the recorded signal as die source signal when the user has started 
a recoiding. If the user pauses the recording, the recording controller 203 will not add more 
date to the recorded signal. When the pause is terminated, the part of the source signal 101 
nowbeuig received will be appended to the existing recorded signal. Thus, the recorded 
signal may conqnise a recording discontinuity. In the preferred embodimmt, the recorded 
signal is contkmally fed to the storage medium 205 under the control of the recording 
con1xolla203. Thus, the recorded signal is continually stored during the recordmg process. 

In more complex embodimoits, the recording ixrocess may be controlled 
automatically or semi-automatically by the recording controller 203 widi none or limited 
input from the user. For example the user may specify a number of parameters and 
characterisdcs for the desired recording process, and the recording controller 203 may control 
the recording automatically to meet these parameters. In same embodiments, more advanced 
processing and user control is implemented as part of the recording process. For example, the 
recording controller 203 may implement ftdl editing functionality allowing for a stored signal 
to be retrieved modified and re-stored (recorded). Thus the recording process may comprise 
functionality allowing the recorded signal to be generated by e.g. removal or insertion of 
sections. This will naturally result in a recording discontinuity causing the NPT to differ 
between the source signal 101 and the recorded signal. 

As a specific example of a recording process resulting in a recording 
discontinuity, a user may instigate recording of the source signal 101 of FIG. 1. However, the 
user may not be interested in the highlights of the second match and accordingly may pause 
the recording during section 2 105 of the source signal. FIG. 3 illustrates a recorded signal 
301 that may result fi:om this operation. As illustrated, section 1 103 is directiy followed by 
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section3 107 which is followed by section 4 109. Thus, for ifae recorded signal, section 1 103 
starts at an NPT of O.-OO, section 3 107 starts at an NPT of 0:10, section 4 109 starts at an 
NPT of 0:20 and die jprogranune ends at an NPT of 0:30. 

The inventors of the current invention have realised diat disadvantages may 
S arise from a reconlingdiscontindly. For exanqile, if during pla^^ 

plication wishes to jump to airother section, the system wiU use the NPT as a time 
reference to jump to diat section. If, for example, an MHP plication conqvises 
fonctionality to junqi to the start <tf section 3 midway tfarougli section 1, diis will be 
implemented as a rekdive jump by 15 minutes, i.e. from an NPT of 0:05 to 0:30. For the 
10 origbal source signal (or a recorded signal having no leoonlh^discontinuiti^^ 

result in a jump to die beginning of section 3. However, when the application is executed for 
the recorded signal, die resulting NPT does not correspond to the slart of section 3 but radier 
cohiddes with die start of section 4. ITnis, die MHP iq)plication will malfhnction. 

This issue does not only occur for relative time jumps but also occurs for e.g. 
15 stream events associated with die source program. These stream events may indicate an NPT 
at which point an event occurs or an MHP application should be executed. However, as the 
NPTs of die source signal 101 and die recorded signal 301 di£Fer diese time mdications are 

inconsct for die recorded signal 301 and dius aU fonctionaUty associated widi die stceam 
events become corrupted. 

20 In accordance with the preferred embodiment, the recorder 200 further ' 

conqirises a time processor 209 coiqpled to die recording controller 203. The time processor 
209 is operable to ^erate second time information for the recorded signal in response to the 
play time information and die recording discontinuity. Thus, the recorder 200 gffliaates 
second timing information T^ch enables die timing differences between the source signal 

25 101 and die recorded signal 301 to be compensated for. The second time information allows 
for applications and fonctionality associated with die source signal 101 to be used widi the 
recorded signal 301. Thus, fonctionality available for die source signal 101 will also be 
available for die recorded signal 301 and indeed additional functionality nuqr be possible due 
to die accessibility to differrait elements of a recorded signaL 

3® lii die preferred embodiment die tirne processor 209 is forthermorecoiqiled to 

die stcnage medium 205 and is operable to store the second time information togedier with 

the recorded signal 301. The second time hifonnation ni^ for exanqile be stared m a 
separate file or may be enibedded with the recorded signal. 
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In some enibodiments of the invention^ the second time infomuition coniprises 
maikers indicating events in the recorded signal. 

In one such embodiment, die recording controller 203 detects characteristics of 
the source signal and/or the recorded signal and provides these characteristics to the time 
processor 209 which in response generates markers coniprising an association between a 
characteristic and a time instant of the NPT of die recorded signal. 

For example* die lecording controller 203 may detect all scene changes in a 
video sequence and inform the time processor 209 of the corresponding NPT times of die 
source signal. The time processor 209 is ftarthermore fed with mfbrmation related to the 
timing of ai^ recording discontinuities and accordingily g^erates a timing of the marker m 
response to tliis information. Thus, the time processor 209 may be provided with information 
that the recording has been paused between an NPT of 0:10 and 0:20. In accordance, if it 
receives information of a scene change occurring at an NPT of the source signal of 0:25, it 
will genmte a marker indicating that this scene diange occurs at an NPT of the recorded 
signal of 0:15. 

In the embodunent, a play list is ^nerated by compiling die generated 
markers. During play bac&, imvigation and jumps xiiay be ])^^ 

play list Hence, if the recording is paused, junqm within die content would still be consistent 

In some embodiments, die recording controller 203 m&y perform content 
analysis of the received signal and maikers maybe generated in response to this content 
analysis. For example, goals in a football match may be detected by a sudden inorease of 
spectator noise followed by a number of rqplays. The goal detection may be jiassed to the 
time processor 209 which may genmte a marker indicating the NPT of the recmled signal at 
which die goal occurs. 

The markers are pref^bly stored in a separate file associated with the file 
comprising the recorded signal. However, the maikers may also be included in die same file 
as the recorded signal and may even be embedded in the recorded signaL 

In some embodiments, the first play time information comprises a first play 
time line which specifically may be an NPT timeline as previously described. In some of 
these embodiments, the time processor 209 is operable to generate a nonrcontinuous play 
timeline associated with the recorded signal and having a time discontinuity corresponding to 
the recording discontinuity. 

Specifically, the time processor 209 may be operable to generate an NPT for 
the recorded signal which has a discontinuity corresponding to the time gap of any recording 
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discontinuities. Thus, the generated NPT time line may have the same NPT for the same 
content as tfie original source signal but will have a part of the NPT coneflponding to tiie 
recoiding gap missing. 

In the qiedfic exanq)le illustrated in FIG. 3» the time processor 209 may thus 
gennate an NPT runniitg fixm 0:00:00 (in honi8:minutBs:8eoond8 fiarmat) to 0:09:59. 
However, the NPT then jumps fiom 0:09:59 to 0:20:00 and proceeds tfaecefiom. Thus, 
"Miienever a recocding gap occurs, a con«8ponding discontinuity is mtrod^ 
the recorded signal The non-conlinuous NPT may be stored separately fiom or together with 
the recorded signal 

Any q>pIication8 and fimctions associated with tiie NPT of the original source 
signal may be used dhectly with die recorded signal For example, in the previous example 
whm an application jumps to section 3 107 midway throu£^ section 1 103, die calculated 
NPT of 0:30 will still be appropriate although tiiis will now refer to a location only 20 
minutes into the recorded signal 

In die preferred embodiment, the second time information coinprises event 
descriptoTB. These event descriptors identify an event and have an associated time indication. 
The event descriptors are generated by the time processor 209 such that die time mdication 
relates to the NPT of the recorded signal. 

Frequently, a source signal may comprise a numbor of event descriptors. For 
exanaple, a broadcast DVB signal may comprise a number of sU:eam events which comprise 
information of when an event occurs (e.g. a new section of tiie programme starts) or when an 
event should occur (e.g. when an MHP ^Ucation should be started). The time indication of 
the stream events of die source signal refits to the NPT of die source signal. 

In the preferred embodknen^ the recording controller 203 extracts die event 
descriptors associated widi the source signal from a transport signal comprismg the source 
signal. The transport signal may be the same as the source signal or may be a data stream 
coniprising the source signal. The extracted stream events are fed to the time processor 209. 

The time processor 209 is cqierable to generate time mformation of the event 
descriptors by modifying time information of event descriptors associated with the source 
signal The time processor 209 thus reads die time indication of die extracted event 
descriptors and chan£^ the time indication such that it cocreEponds to the NPT of the 
recorded signal. 
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Specifically, the time processor 209 generates die time information of the 
event descriptors by compensating the time infomiation of event descriptors associated wiUi 
the source signal by a time gap associated with the recording discontinuity. 

In a simple embodiment, die time processor 209 simply adds or subtracts the 
corresponding time interval of any removed or added sections of the recorded signal with 
respect to tiie source signaL In die example of FIG. 3, all event descriptors relating to section 
1 103 are dnis unchanged whereas aU event descrq)tors relating to section 3 w 
goierated by subtracting 10 minutes fixim the time indication of the coireq)onding ev^ 
desoriptor of the source signal 101. In die case of an editing qperation adding a new section, 
the time indications of all event descriptors relating to sections following the added section 
are simply increased by an amount corresponding to the duration of the added section. 

The aerated event desoriptors of die second time information may e.g. be 
stored in a separate information file or may be embedded in the recorded signal. 

As a flpecific example, die source signal of FIG. 1 may in section 1 comprise a 
stream event indicating that a specific MHP application should be triggered at the start of 
section 4, Le. at an NIP of 0:30. The stream event may be included at the start of section 1 
and comprise a relative time indication thus indicating that the MHP qqplication should be 
started 30 minutes after the occurrence of the stream event 

The stream event is extracted fix>m1fae source signal 101 and fed to the time 
processor 209. The time processor 209 fhrtfaermore has been provided with information that a 
1 0 minute recording gap was introduced. The tune processor 209 calculates a new time 
indication by subtracting 10 minutes firom die original time indication as this refers to a time 
after the recording gap. Thus a stream event is gmerated indicating that the MHP application 
should be triggered 20 minutes after die occurrence of the stream event, and the stream event 
is inserted at the beginning of section 1 in the recorded signal 301 • 

Accordingly, during play back of the recorded signal, the MHP £q[)plication 
will correcdy be started at the beginning of section 4 without requiring any modifications to 
the play back functionality or equipment 

Thus, a recorder allowing for recording discontinuities to be introduced to a 
recording process without disrupting or unacceptably affecting algorithms and functions 
dependent on timing information is provided. 

It will be appreciated diat difTermt approaches for the generating second time 
information may be used in isolation or in any combination or permutation. 
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The invention can be implemented in any suitable fomi includiqg hardware, 
software^ firmware or any combination of these. However, pielerably, the invention is 
implemented as computer software running on one or more data processors and/or digital 
signal processors. The elements and components of an embodiment of the invention may be 
physically, ftinctionally and logically implemented m ai^ suitable way. Indeed tfie 
functionality may be implemoited in a single unit, in a plurality of units or as part of other 
functional units. As such, the invention mi^ be implemented in a single unit or may be 
idiysicaUy and fimctionaUy distributed between different u^ and processors. 

Altiiough the present invention has been desoibed in connection witii the 
preferred embodiment it is not intended to be limited to tiie specific ferm set forth herein. 
Radier, the scope of the present invention is Umited only by the accompanying claims. In the 
claims, the term comprising does not exclude the presence of other elements or steps. 
Furthermore, although individually listed, a plurality of means, elements or method steps 
may be implemented by e.g. a single unit or processor. Additionally, although individual 
features may be included in dififerent claims, tiiese may possibly be advantageously 
combined, and the inclusion in different claims does not imply that a combination of features 
is no feasible and/or advantageous. In addition, singular references do not exclude a plurality. 
Thus references to "a", "an", "first", "second" etc do not preclude a pluraUly. 
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CLAIMS: 



10 



!• An apparatus (200) for recording comprising: 

means (201) for receiving a source signal (101) having associated first play time information; 
means (203) for generating a recorded signal (301) fix>m the source sigoal (101); the recorded 
signal (301) comprising a recording discontinuity with respect to tiie source signal (101); and 
means (209) for g^erating second time information for the recorded signal ^01) in response 
to the first play time information and the recording discontinuity. 

2- An apparatus (200) for recording as claimed in claim 1 wherein the second 
time informadon comprises markers indicating events in foe recorded signal (301). 

3- An apparatus (200) for recording as claimed in claim 2 wherein the second 
time infcmiiation conqvises a play list comprising foe rnarkers. 

4- An apparatus (200) for recording as claimed in claim 1 wherein the second 
15 time information comprises event descriptors. 

5 An apparatus (200) for recording as claimed in chum 4 wherein the means 

(209) for generating foe second time information is opaable to generate time information of 

foe ev«it descriptors by modifying time information of event descriptore assod 
20 source signal (101). 

^' An qqnratus (200) for recordiiig as claimed in clann 5 -idierein the means 

(209) for generating foe second time information is operable to generate foe time information 
of the evoit descriptors by compensating foe time information of event desoriptora assodated 
25 wifo foe source signal (101) by a time gap associated wifo the recording discontinuity. 



7. An apparatus (200) for reccnding as claimed in claim 5 wherein time 

information of foe event descriptors comprise relative time infoimation associated wifo a play 
timeline. 
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8. An apparatus (200) for recording as claimed in claim 5 ftirdier comprising 
means for extoacttng the event desmptors associated widi the source dgaal (101) ftom a 
transport signal comprising die source signal (101). 

9. An appamtns (200) for recording as claimed in claim 4 i^idierein tlie event 
descriptor comprises a stream event conq)rising information for triggering an q[»plication. 

10. An apparatus (200) for recording as claimed in claim 1 wherein die first play 
time information comprises a first pli^^ time line and the means (209) for generating die 
second time information is operable to generate a non-continuons pli^ time line associated 
with die recorded signal and having a time discontinnity corresponding to the recording 
discontinuity. 



11. An apparatus (200) for lecnding as clainiedm claim 1 wheremtte 

signal (101) and die recorded signal (301) comprise Multimedia Home Platform ^4DEIP) data. 

12. An apparatus (200) for recording as claimed in claim 1 ^dierein^ 
signal (101) and die recorded signal (301) comprise Digital Video Broadcast (DVB) data. 

13 . A mediod of recording comprising die steps of 



receiving a source signal (101) having associated first play time information; 
generating a recorded signal (301) firom the source signal (101); the recorded signal (301) 
comprising a recording discontinuity with respect to the source signal (101); and 
generating second time information for the recorded signal (301) in response to the first play 
time information and the recording discontinuity. 

14. A conqmter program enabling the carrying out of a mediod according to claim 
13. 

15. A record carrier comprising a computer program as claimed in claim 14. 



16. A programmed computer enabled to execute die method according to claim 

13. 
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ABSTRACT: 



The invention relates to a system for recording a signal. A lecoider (200) 
comprises a receiver (201) for receiving a source signal (101) having associated first play 
time information such as a Normal Play Time timeline. The receiver (200) is coiq>l6d to a 
recording controller (203) which generates a recorded signal (301) fiom the source signal 
(101). The recorded signal (301) comprises a recording discontinuity widi respect to tihe 
source signal (101) caused by for example die recording being paused in a time interval. Hie 
recording controller (203) is coupled to a storage medium (205). The recorder (200) fiirlfaer 
comprises a time processor (209) for generating second time information for tihe recorded 
signal (301) in response to the first play time information and the recording discontiimity. 
The second time information may for example be a conipensated NFT tim eK^ or event 
desOTptors or sixeam events having time indications modified to conespond to die recorded 
signal (301). 



FIG. 2 



PHNL030819 



103 



105 

\ 



1/1 

107 

A 



109 

A 



.101 



0:00 



0:10 



0:20 



0:30 



0:40 



RG.1 



207 



201 



203 



/ 



209 



200 



205. 



HG.2 



103 



107 



109 

-A. 



301 



V 



0:00 0:10 0:20 0:30 



0:40 



RG.3 



;PCT/IB2004/051155 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



U BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



U REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 



□ BLACK BORDERS 




□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



FADED TEXT OR DRAWING 




